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THE PRINCIPLE OF RELATIVITY AS A PHASE 
IN THE DEVELOPMENT OF SCIENCE. 

THE principle of relativity made its appearance with 
great pretensions, and upset not a little the scientific 
world by its claim to antiquate the traditionally classical 
basis of physics, of astronomy, of mathematics, and of the 
other natural sciences. It affects especially the commonly 
accepted theory of the ether, and even the current views of 
space and time, which have hitherto proved serviceable. 
The entire realm of science was almost panic stricken for 
scientists seemed to have lost the terra iirma under their 
feet ; they felt as if they were sinking into a bottomless abyss 
and were left without a standing place in the whirl of a uni- 
versal flux. Physicists of former date might take the move- 
ment for a joke, and many conservative thinkers find a 
good deal of humor in it, but the relativists are quite seri- 
ous and are aware of the gravity of the consequences of 
their subversive work. 

However, the new conception sailing under the flag of 
the principle of relativity which has been so noisily ad- 
vanced to replace the old notions, does not prove quite satis- 
factory and presents too many difficulties to be acceptable to 
the average mind. It consists mainly of contradictory and 
mystifying statements commonly called "the paradoxes of 
relativity," and these statements have been praised or ridi- 
culed, accepted or rejected, by enthusiastic adherents or 
obdurate adversaries, so that we have a state of things not 
unlike the rise of a new religious creed as it sets out to 
conquer the world. The names of Einstein, Lorentz, Min- 
kowski, are the stars of first magnitude among the foun- 
ders of the new world-conception. Their arguments, mathe- 
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matically well excogitated and worked out with subtile 
exactness, seem to carry everything before them, and we 
are not prepared to say that their contentions are wrong. 
Their propositions decidedly contain truths of great im- 
portance, referring mainly to calculations of minute pre- 
cision in complicated phenomena. Yet common sense rebels 
against them and would not be convinced. Prima facie 
the new doctrine seems ingeniosius quam verius; it is in- 
geniously contrived but there is a hitch in it. 

In former articles 1 we have shown that the paradoxes 
have merely an appearance of contradictoriness ; they can 
be explained as slightly misstated conclusions and so the 
relativists could have avoided mystification. If physicists 
had borne in mind that as a matter of course all determi- 
nations and calculations of measurement require a refer- 
ence point which remains unaltered in its relations to other 
points within the field of observation and is assumed to 
be stable, the problem would never have arisen. The 
new cases of unstable reference points which make their 
first appearance in 1727 with Bradley's investigations 
would simply have demanded a corrective without in the 
least upsetting the traditional view, and this will after all 
be the outcome of the new movement. It is to be antici- 
pated that in the long run the paradoxical features of rela- 
tivism will disappear, and when the results of the new 
propositions will be formulated without ado in sober con- 
sistency, it will be found that they only modify the old tra- 
ditional physics and astronomy under certain specially com- 
plicated circumstances, particularly when the place of an 
observer while making his observations possesses a motion 
of its own affecting the motions under observation. 

It almost seems as if the entire proposition of the prin- 
ciple of relativity might as well have been abandoned be- 

1 "The Principle of Relativity," Monist, XXII, 188, and "The Philosophy 
of Relativity," Monist, XXII, 540. 
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cause the relativity of motion as well as of space, the field 
of motion, was not unknown to earlier physicists. Is not 
relativity the nature of space ? Denunciations to the effect 
that earlier physicists and astronomers had believed in an 
absolute space are really a misconstruction of their views, 
for what Newton called absolute space did not involve a 
denial of the conditions about which the relativists have 
troubled their minds. 

As a symptom of sobering down, we mention an article 
of Edward V. Huntington which appeared in the Philo- 
sophical Magazine for April, 191 2, under the title "A New 
Approach to the Theory of Relativity," pages 494 to 513. 
After explaining experiments with synchronized clocks, 
Professor Huntington says on page 507 as follows : 

"These are the famous paradoxes of the theory of rela- 
tivity which are often cited as proof of the assertion that 
the theory of relativity is incompatible with our ordinary 
ideas of time and space, but which here appear as neces- 
sary consequences of perfectly natural and reasonable con- 
ventions for setting clocks and laying out coordinates." 

Further Professor Huntington takes away the mystery 
from some other propositions of the relativity principle. He 
concludes that "thus all the transformation equations used 
in theorem 1, are obtained by an entirely natural and ele- 
mentary method." 

The question then arises, Has the appearance of the 
principle of relativity done nothing to promote science, or 
has it even been a mistake? And we say in answer that 
the principle of relativity might have approached its prob- 
lem in a more conservative way simply by bearing in mind 
that former physicists were perfectly aware of the fact 
that whenever they made measurements they laid down 
a point of reference for their calculations. This reference 
point must share the motion of the phenomena observed, 
or at least the difference must (for the purpose in view) 
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be a negligible factor. We know very well, and all scien- 
tists of former generations also knew, that the stability of 
our reference point is a fiction, but without making this 
fiction our calculations would sink into the bottomless. 

While the geometer calculates distances on earth, he 
knows very well that the reference point from which he 
starts is not absolutely stable but moves around the sun 
with the entire earth, including the objects and the dis- 
tances to be measured. When astronomers took measure- 
ments of the stars they knew very well that their own 
telescopes were moving along through space with the veloc- 
ity of the earth under their feet, but for the purpose in 
view this movement was a negligible factor. Both physi- 
cists and astronomers of former times took it as a matter 
of course that we know of no point of absolute rest, that 
everything is relative, and that thus there is no absolute 
space in which their systems of measurement held a defi- 
nite and invariable position. In this sense the principle 
of relativity is not quite so new as its enthusiastic adherents 
frequently claim. The contradictions and paradoxes are 
merely on the surface, and there is little hope of replacing 
the old orthodox mechanics which will even in the times 
to come hold good for all the usual commonplace fields of 
observation. 

For all that, we do not mean to belittle the principle of 
relativity ; the new method has its advantages, and in cer- 
tain spheres it will find its application. What the relativists 
have accomplished may be comparable to the invention of 
a micrometer which proves very useful in making minute 
measurements hopelessly out of reach of the coarser in- 
struments used in daily practical life. But as the microm- 
eter will not abolish the usefulness of the yardstick, so 
relativist considerations will not upset the commonplace 
view of traditional mechanics. There is no contradiction 
between the two, if only we rightly understand the philo- 
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sophical basis of the ordinary methods of measurement 
with their indispensable fiction of laying down a reference 
point and ignoring the negligible factors of changes that 
take place while observations are being made, changes 
that may affect size, time and distance. The need of an 
indispensable reference point, the assumption of which is 
always a fiction made for the purpose in view, will be felt 
no less in the more complicated considerations which have 
prompted the rise of the new mechanics of the relativists. 

In order to satisfy the demand of the conditions to 
which relativists have devoted their special attention, we 
have simply to bear in mind that the assumption of refer- 
ence points is absolutely indispensable for any kind of 
measurement. 

We may therefore say that the relativists have pro- 
posed their new theory as new in neglect of comprehending 
the philosophical basis of the science of measurements. We 
may grant that in the traditional treatment of kindred 
problems it was perhaps ignored, yet we trust that it was 
tacitly assumed. 

The principle of relativity is therefore not useless, for 
it is serviceable in a field where more complicated inter- 
relations have to be observed; but if the relativists dig 
deeper they will find common ground with their predeces- 
sors in the philosophical basis of the theory of measure- 
ment. As to the ether we must consider how little we 
know about its nature, and it seems premature either flatly 
to deny its existence, or to affirm doubtful qualities of it, 
or to make bold a priori statements as to its motions with 
reference to the motions of matter. Here experiments 
alone, like those made by Professor Michelson, will be 
decisive. Finally whatever difficulties may still present 
themselves, we may be assured that all of them will find 
a satisfactory solution without upsetting the foundations 
of our scientific world-conception. Editor. 



